Interference fits, which are widely used in flexible couplings, can transfer large torques while avoiding unbalance. The model of the interference fit is built, and the exact solution of the radial stress, hoop stress and tangential stress of the rotating interference fits are obtained. Then taking the interference fits of the coupling for a high speed micro gas turbine as an example, the radial stress and Von Mises stress are plotted using the numerical method. Meanwhile, the minimum interference fit of the coupling is defined.
INTRODUCTION
There are many ways to connect the hub and the spacer of the coupling which used to connect the driving and driven shafts together, such as bolts, interference fit and a pair of mating spline teeth [1] . The disadvantage of the bolt connecting will introduce certain unavoidable unbalance at high rotational speed. A mating spline with an internal tooth and an external tooth would have hysteretic forces and moments. However, the interference fit can avoid the weaknesses of the bolts and the mating spline, and also can transfer large torque moment.
There are many studies on the interference fits [2] [3] [4] [5] [6] [7] [8] [9] [10] . The torque transmission capability of composite metal interference fit joints was investigated by Seung Woo Lee [2] , the stress state of the joint under torsional load with contact elements in relation to the length of interference fit was calculated by three dimensional finite element analysis. D. Castagnetti analyzed the optimal aspect ratio of nonrotating interference fits for maximum load transfer capacity and provided the design formula and charts [3] . M.M. Calistrat calculated the torsional stiffness of interference fit connections also in the case of nonrotating [4] . Stress analysis of interference fitted shaft-hub system under transient heat transfer conditions was studied in reference [5] , the effect of centrifugal force is not considered.
Although Capstone Turbine Corporation has proposed a flexible disk coupling with interference fits in patents for several years [6] , the coupling transfers torque moment in high rotating speed and experiences high temperature variations. To the author's knowledge, there are few research work about this kind of interference fits due to higher operating speed and lighter weight for a micro gas turbine. This urged to design special flexible coupling and its connection. Thus interference fit can meet these conditions, which is the main aim of this paper.
ANALYTICAL MODEL

Structure
The structure analyzed here is one part of the cup-shaped diaphragm couplingshaft system patented by Capstone Turbine Corporation shown in Fig.1 . There are three components of the cup-shaped diaphragm coupling-shaft system, which are a motor shaft, a cup-shaped diaphragm coupling and a turbine shaft respectively. The cup-shaped diaphragm coupling contain two cup-shaped cylindrical sides connected by a thin quill shaft, and the cylindrical sides of the cup-shaped diaphragm couplingshaft system fit over the motor shaft and turbine shaft with an interference fit respectively as shown in Fig. 1 . During operation, the torque moment is transferred from the motor shaft to the diaphragm coupling first, and then to the turbine shaft, through the interference fits. In convenience, the outer and inner parts of the interference fits are named as hub and shaft respectively in this paper. 
Modeling
The model of a rotating interference fit can be obtained by using a rotating annular disk and the relationship at the contact points between the shaft and hub.
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The detailed of this procedure can be referred to the reference [10] . The following will only give some important relationships and results. The radial stress and hoop stress expression at the arbitrary radial position of the hub r h 
The radial stress and hoop stress expression at the arbitrary radial position of the shaft r s are 
where r  is the shear stress.
The shear stress-strain and shear strain-displacement can be expressed as
Using the Eqs (7) and (8) 
where 34 , CC are determined by the boundary conditions of the system. At the location of interference fit, the shear stress can be assumed to i  . Then the solution of the equation (7) can be expressed as where P is the contact pressure of the shaft and hub.
THE VON MISES STRESS
The radial stress, hoop stress and shear stress of the hub and shaft can be condensed into an equivalent stress by using the Von Mises stress. It can be expressed as [3] .
This formula can be used to justify whether this stress reached the limit yielding of materials.
NUMERICAL ANALYSIS
Some numerical results are plotted using Matlab software for the above stresses varying with certain parameters, these parameters can be the values of the initial 91 clearance 0  of the interference fit, the inner radius of the shaft, the outer radius of the hub. Table. 1 shows invariable parameters of the interference fit of the shaft and hub used in the micro gas turbine system. Figure 3 shows the radial stress, Von Mises stress of the shaft and hub when the interference fit varies from 0.01mm to 0.08mm at the condition of he 5mm,r 17mm si r 
Rotating Speed Chosen as a Parameter
. The line P=-21.67Mpa in Figure 3 (a) stands for the minimum radial stress of the shaft to transfer the torque moment for a 100kW, 45000rpm micro gas turbine. The Von Mises stress of the hub is far greater than that of the shaft. The face 1000Mpa y   means the yield strength of the hub and shaft. We can find that both the Von Mises stress of the shaft and hub are not exceed the allowable yield strength of the material. Figure 4 shows the radial stress, Von Mises stress of the shaft and hub when the interference fit varies from 0.01mm to 0.08mm, and the inner radius of the shaft varies from 5mm to 10mm. The minimum interference fit to transfer torque moment should not less than 0.024mm seen from Figure 4 (a). The Von Mises stress of the shaft and hub also less than the allowable yield strength of the material. Figure 5 shows the radial stress, Von Mises stress of the shaft and hub when the interference fit varies from 0.01mm to 0.08mm, and the outer radius of the hub varies from 17mm to 25mm. The minimum interference fit to transfer the torque moment should be larger than 0.028mm. 
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